Effect of minor groove binding drugs on mammalian topoisomerase I activity.
Three minor groove binding drugs, distamycin A, bisbenzimide (Hoechst 33258) and 4',6-diamidino-2-phenylindole (DAPI), were examined for their abilities to modulate the activity of topoisomerase I purified from L1210 cells. At 0.5 and 1.0 microM, distamycin stimulated topoisomerase I relaxation of supercoiled DNA by 38 and 13%, respectively, while increasing the drug concentration above 2.0 microM resulted in inhibition. Inhibition was reversible. Complete relaxation could be achieved even in the presence of inhibitory concentrations of distamycin if the incubation time with topoisomerase I was increased from 7.5 to 120 min. The velocity of topoisomerase I mediated relaxation was reduced by 2 microM distamycin at DNA levels ranging from 350 to 2000 ng/reaction. Hoechst 33258 and DAPI inhibited topoisomerase I relaxation in a concentration-dependent manner. Hoechst 33258 and distamycin were equivalent in their abilities to inhibit topoisomerase I, whereas DAPI had a lesser effect (e.g. relaxation was reduced by 50% with 2.7 microM distamycin and 2.8 microM Hoechst 33258 compared to 5 microM DAPI). This study suggests that ligand binding in the minor groove can be a factor in the regulation of topoisomerase I activity.